Analysis of two distinct mycelial populations in liquid-grown Streptomyces cultures using a flow cytometry-based proteomics approach.
Streptomycetes are proficient producers of enzymes and antibiotics. When grown in bioreactors, these filamentous microorganisms form mycelial pellets that consist of interconnected hyphae. We here employed a flow cytometry approach designed for large particles (COPAS) and demonstrate that liquid-grown Streptomyces cultures consist of two distinct populations of pellets. One population consists of mycelia with a constant mean diameter of approximately 260 μm, whereas the other population contains larger mycelia whose diameter depends on the strain, the age of the culture, and medium composition. Quantitative proteomics analysis revealed that 37 proteins differed in abundance between the two populations of pellets. Stress-related proteins and biosynthetic proteins for production of the calcium-dependent antibiotic were more abundant in the population of large mycelia, while proteins involved in DNA topology, modification, or degradation were overrepresented in the population of small mycelia. Deletion of genes for the cellulose synthase-like protein CslA and the chaplins affected the average size of the population of large pellets but not that of small pellets. Considering the fact that the production of enzymes and metabolites depends on pellet size, these results provide new leads toward rational strain design of Streptomyces strains tailored for industrial fermentations.